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BACKGROUND

Given the purposes of standardized multiple choice tests and the ways test scores are
generally used (such as admission to colleges, scholarship awards, hiring decisions, etc.), it is
critically important that test scores accurately reflect examinees’ achievement. When number-
right scoring is used the test score is computed based simply on the number of correct
answers; omitted responses are scored as incorrect. Under this scoring system and with
accompanying test directions usually encouraging answering every question, examinees who
omit test items will generally disadvantage themselves when other examinees guess 'randomly
on some items’. The test scores are fair with regard to guessing and obtaining chance scores
only when every examinee attempts all the items (Lord, 1975; Wood, 1976; Frary, 1988; Ebel
& Frisbie, 1991).

Monetheless, for various reasons, some examinees do not answer all items (Davis, 1967;
Sabers & Feldt, 1968; Traub, et al, 1969; Traub & Hambleton, 1972; Angoff & Schrader,
1984; Grandy, 1987; Ben-Shakhar & Sinai, 1991). Numerous research findings indicate that
on a multiple-choice test usiag number-right scoring, some examinees respond to all items
even if they have to guess blindly on some items, while other examinees leave items
unanswered despite test directions that encourage guessing. This affects the accuracy and
interpretation of the reported scores produced by number-right scoring. Furthermore,
ex: ninees with differing personality traits probably differ in their guessing behaviors (Votaw,
1936; Slakter, 1968a; Slakter, 1968b; Abu-sayf, 1979; Albanese, 1988) and guessing

tendencies may also differ for examinees of different gender or cultural origins (Grandy,

Tt is assumed here that the test in question has been designed to be a power
test. In the case of a test purposely designed to be speeded, not-reached items at
the end of the test may be indicative of a lower-ability examinee, although even in

this case an examinee should quickly guess at items at the end of the test if the test
is scored number-right.




1987; Ben-Shakhar & Sinai, 1991). If large group differences exist, measurement error will
certainly increase and possibly bias estimates of achievement for certain examinee sub-
populations.

Although many studies have investigated such topics as test scoring procedures and
differential item functioning, little research has been directed toward examining group
differences in tendencies to omit items on standardized tests when number-right scoring 1is
used. In one study examining omitting, Grandy (1987) reported that female examinees (as
compared to male examinees), non-whites, particularly blacks, and those with lower test
scores left more items unanswered on the GRE General Test. After the "corrected-for-not-
guessing" scores (the originai score plus the chance score based on the number of existing
omits in each case) were entered into tﬁe regression model, white/non-white and gender
variables continued to make statistically significant contribuiions in accounting for the
variations in the number of omits. But in a practicai sense the effects Grandy found that
attributed to gender and ethnicity were very small: averaging less than 0.04 omits for gender
and 0.03 to 0.06 omits for ethnicity on the three tests of the GR® General Test.

In another study, Ben-Shakhar and Sinai (1991) used Ziller’s index of guessing
(Ziller, 1957) to study gender differences in the tendency to omit or to guess on multiple-

choice tests. Ziller’s index (G) is given by,

G=—-=>*— (1

where O is the number of total omits, and W, is the estimated number of guesses, defined as,
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where W, is the number of wrong answers and K is the number of alternative responses per
item. The study also used a modification of Ziller’s index (following Angoff & Schrader,
1981) by defining O as the number of trailing omits rather than the number of total omits.
Based on their results, they concluded that females tend to omit mere items than males.
However, the validity of Ziller’s index is quesiionable because it assumes that every wrong
answer results from.random guessing. In addition, the number of omits on the tests used in
their study may have been confounded by the examinees’ relevant knowledge/achievement
levels.

The current study seeks to control differences in achievement when examining
omitting tendencies of examinees. It is expected, of course, that high achievement examinees
will omit fewer items than low achievement examinees. The research question of interest is
whether group-level differences in omitting tendencies can be explained by potential
achievement differences between the groups. In this study, examinees representing males and
females and four ethnicity categories were randomly selected from a national administration
of a large scale standardized test battery. The study focused on the following: 1) differences
in omit rates between gender and ethnic groups; 2) differences in omit rates between low,
medium, and high scoring examinee groups; 3) differences in omit rates between gender and

ethnic groups with achievement differences between the groups controlled.

METHOD
Test data of randomly sampled examinees from the one national administration of the

ACT Assessment were used in this study. Seven samples of 2,000 examinees each were




selected. One sample was selected from each gender (male and female), and one sample of
each of the following ethnicity groups: Afro-American/Black, Asian-American and Pacific
Islander, Caucasian-American/White, and Mexican-American and other Hispanic origins
(these ethnicity groups are referred hereafter as African crigins, Asian origins, Caucasian
origins, and Hispanic origins, respectively). The gender and ethnicity identity were based
upon the examinees’ self-reported information provided on the examinees’s registration forms
for taking the ACT Assessment’. In addition, a nationally representative sample (hereafter
referred to as the national sample) of examinees was selected so that the proportions of
gender and ethnic groups matched those of the overall test administration population.

The primary purpose of the tests in the ACT Assessment is to assess examinees’
academic achievement in order to provide information for college and university admissicn
and placement decisions. The test is a standardized test battery using number-right scoring
and is administered nadonwide in the United States. Directions for takir;g the tests are
printed on the front cover of the ACT Assessment test booklet, which examinees are told to
read in the standard oral instructions announced by the test room supervisor. Included in the
test directions is the information regarding scoring and guessing exactly as:

Only responses marked on your answer document will be scored. Your score

on each test will be based only on the number of questions you answer

correctly. You will NOT be penalized for guessing. HENCE IT IS TO YOUR

ADVANTAGE TO ANSWER EVERY QUESTION.

The ACT Assessment test battery contains four curriculum-based tests in the content

areas of English, mathematics, reading, and science reasoning, with 75, 60, 40, and 40 items,

’It is recognized that the categories listed above do not constitute an ideal
aystem for categorizing individuals into ethnic groups and that any one of these
categories represents a diverse and ever-changing mixture oi individuals and sub
groups. It was, however, the best data available to us.
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respectively. The English Test, the Reading Test, and the Science Reasoning Test each

consists of several reading passages and attendant passage-based items. Each item in the
three passage-based tests has four answer choices. There are no passages in the Mathematics
Test and the items in the test are discrete, each contaiﬁing five answer choices. Four
individual test scores, a composite score (the rounded arithmetic mean of the four test scores),
and several subscores are provided on each examinee’s score report. The reported ACT test
scores are scaled and range {rom 1 tc 36 for the four test scores and the composite score.
The scale scores are converted from the corresponding raw scores based on an equating to
previous test forms.

In the sampled data of this study, a few examinees did not complete the whole test
battery (i.e., did not take all four tests) and were excluded from the analyses. The final
national sample consisted of 1,998 examinees. The samples of female, male, African origin,
Asian origin, and Caucasian origin all had 1,999 valid cases. The Hispanic origin sample size
remained at 2,000.

Examinees’ omitted responses on each test and on the test battery were summed. For
the purposes of the study, embedded omits were not differentiated from trailing omits, as the
focus of the study was to examine the overall omit rate. It would be interesting for a latter
study to examine group differences in embedded omit rates and trailing omit rates.

Omitting tendencies for the gender and ethnic groups were examined on all four of the
content-area tests and the test battery. When attempting to control for examinee group
achievement differences, we focused on the Mathematics Test. To control examinee group
differences in high school math knowledge, two estimates of examinee’s achievement level in
mathematics were computed to be used as covariates. The two estimates were both based on

an examinee’s responses to the first-x items on the Mathematics Test. The values of x were




determined based on the extent of trailing omits found in the sample data so that at least 99%
of the examinees did not start their trailing omits before or at the xth item on the test. The
value of x was 52 for female and male cornparison and the value of x was 47 for the ethnic
group comparisons. One estimate of math achievement was the number of items answered
correctly by the examinee in the first-x items on the Mathematics Test. The second estimate
was an achievement index calculated by using item response theory (IRT) three parameter
logistic model in the BILOG program (Mislevy & Bock, 1990) which was also based on the
examinee’s responses to the first-x items. Two other variables, external to the test, that were
related to math achievement, ~xaminees’ self-reported years of high school math courses
taken (ranging from 0 to 8 with each increment of 1 indicating a half year), and examinees’
self-reported high school math course grade (ranging from 0 to 4 in the increment of 1) were
also used as covariates.

To examine the extent of omits for examinees at W, medium, and high test
performance levels, the examinees in the national sample were assigned to one of the three
groups according to their composite test scores. The grouping criteria were: high
achievement—ACT composite score 24 or higher (top 27% examinees on the national norms
for reporting ACT Assessment scores during the 1993-94 testing year), medium
achievement—ACT composite score 18 to 23 (middle 47% examinees on the national norms);
and low achievement—ACT composite score 17 or lower (bottom 26% examinees on the
national norms).

The analyses were conducted with the computer statistical package SAS (SAS
Institute, Inc., 1985). The probability level for significance of difference was set at .05. The

conducted analyses included frequency disiributions and descriptive statistics, Pearson

correlations, analysis of variance (ANOVA) and analysis of covariance (ANCOVA) In the
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post hoc multiple comparisons among the adjusted mean o.uits of the ethnic samples, Scheffé
method for ANCOVA (Huitema, 198C; Hays, 1988) was employed. Since no ready
procedures of the Scheffé multiple comparisons for ANCOVA is available in SAS, the
computations of the test statistic of the Scheffé test on the adjusted mean omits in this study
were performed using SAS, EXCEL (Microsoft Version 4.0 for Windows), and some. manual

calculations.
RESULTS AND DISCUSSION

Omitted Responses on the Tests
The number of responses omitted per examinee was examined in two ways: over all
examinees in a sample and over only those examinees who omitted responses in a sample.
The former gives an overall view of the number of omits in a éample and the latter makes a

more accurate picture of the extent of omits over the examinees who actually omitted.

Omits over All Examinees and over only Examinees with Omits

Table 1 includes a summary of the number of omits for all examinees and for only
those examinees in the national sample with omits. For all examinees, the means of number
of omits on the individual tests ranged from 0.6 to 1.1 with standard deviations ranging from
2.5 to 4.3. The mean omits was 3.0 and the standard deviation was 10.2 on the test battery.
The all-examinee mean omits was quite small, which can be explained by noting that 75.9
percent of the examinees did not omit items. The statistics of omits based on only those
examinees with omits showed that 24.1 percent of the examinees in the national saniple had

omits. They omitted an average of 12.3 responses with a standard deviation of 17.9 and a




Table 1. Omits in National Sample by Test and Battery

Examinees
All With Omits
English Test 100.0% 11.5%
(75 ltems) Mean Omits 1.1 94
SD of Omits 43 89
Median Omits 0.0 6.0
Max. Omits 43 43
Math Test 100% 10.7%
{60 ltems) Mean Omits 0.6 59
SD of Omits 29 74
Median Omits 09 20
M. Omits 32 32
Reading Test 100.0% 1.7%
(40 ltems) Mean Omits 0.7 5.7
SD of Omits 2.6 53
Median Omits 0.0 4.0
Max. Omits 25 25
Science Test 100.0% 9.5%
(40 ltems) Mean Omits 0.6 6.1
SD of Omits 25 58
Median Omits 0.0 4.0
Ma.. Omits 26 26
Battery 100.0% 24.1%
(215 ltems) Mean Omits 3.0 123
SD of Omits 10.2 179
Median Omits 0.0 4.0
Max. Omits 101 101
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maximum of 101 omits on the test battery. The number of examinees with omits on

individual tests ranged from 9.5% to 11.7% and their mean omits on individual tests ranged
from 5.7 to 9.4 and the maximum omits ranged from 25 to 43.

These results show that when assessing the impact of omits on the test scores, it is
important to look at the average number of omits based on only those who did omit

responses. Even though the average examinee omitted very few items on the tests examined,

some examinees omitted many items.

Omits at Different Achievement Levels

Table 2 displays the correlation coefficients among the test scores and the number of
omits. The relationship between the c;mits and scores on each test as well as on the test
battery were all negative and fairly weak. The Pearson correlation coefficients between the
number of omits and test scores were -.28 on the English Test, -.11 on the Mathematics Test,
-.24 on the Reading Test, -.19 on the Science Reasoning Test, and -.22 on the test battery.
The Pearson correlation coefficients for the number of omits between any two tests ranged
from .53 to .74.

Looking at the number of omits on the test battery at three achievement levels in the
national sample (Table 3), the percentages of examinees with omits and the average number
of omits on the test battery decreased from low achievement level (31.2%, 20.3), to medium
-achievement level (25.0%, 10.7), and to high achievement level (17.3%, 4.5). The results
showed that a considerable number of examinees in the high achievement group still omitted
responses and the mean number of omits on the test battery for these examinees was 4.5 with

a standard deviation of 5.1 and a maximum number of omits of 24. Thus, although low
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Table 3: Omits for Examinees with Omits in Different Achievement Level Groups® in National Sample

Achievement Leve!*

High Medium Low Total
Number of Examinees 618 905 475 1,998
Examinees with Omits on Battery (N): 107 226 148 481
(% of Group): 17.3 25.0 31.2 241

English Test Mean Omits 1.1 36 8.3 94
(75 Items) SD of Omits 23 6.2 10.4 8.9
Max. Omits 1 36 43 43

Math Test Mean Omits 11 36 8.3 59
(60 ltems) SD of Omits 23 6.2 10.4 741
Max. Omits 17 28 32 32

Reading Test Mean Omits 1.0 25 44 5.7
(40 items) SD of Omits 2.2 41 6.1 53
Max. Omits 11 24 25 25

Science Test Mean Omits 1.0 20 40 6.1
(40 ltems) SD of Omits 2.0 39 6.5 5.8
Max. Omits 13 19 26 26
Battery Mean Omits 45 10.7 20.3 12.3
(215 Items) SD of Omits 5.1 14.4 24.4 17.9
Max. Omits 24 77 101 101

* The grouping was according to examinees’ ACT Composite scores. High achievement:
ACT Composite score >= 24; Medium achievement: 18 <= ACT Composite score <= 23;
Low achievement: ACT Compusite score <=17.

14
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achievers tended to omit more frequently than high achievers, in a few cases even high-
achievement examinees omitted a substantial number of items.

The correlational and achievement level results reveal that although the tendency to
omit and the examinee’s test performance are inversely related, the relationship between them
is only moderate. Many medium and high achievers omit a substantial number of items.

Tendencies to Omit Responses between
Genders and among Ethnic Samples

As in the national sample, the number of omits in the gender samples and the ethnic
samples were examined over all examinees as well as over only those examinees with omits.
To study the differences in their tendencies to omit responses while controliing for
achievement ievel, the numbers of omits on the Mathematics Test were compared between
gender samples and among ethnic samples. Three main comparisons were performed. The
number of omits were first compared by ANOVA, and then by ANCOVA using two different
sets of covariate variables in which examinees’ achievement estimates, years of high school
math courses teken, and high school math course average grades were controlled as

covariates. The related results are described in the following sections.

Omits and Mean Omits Adjusted by Achievement between Genders

Table 4 displays the sumrmary statistics of omits in female and male samples. The
fernale all-examinee mean omits on the test battery was 2.9 and the males’ was 2.6. The
female sample had more examinees (27.6%) with omits on the test battery compared to the
male sample (21.4%), but male examinees with omits omitted more (an average of 11.9 and a

maximum of 128) than did their female counterparts (an average of 10.5 and

12
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a maximum of 88) on the test battery. The trend was the same on individual tests. When the
number of omits on the test battery betvw.een the female sample and male sample were
compared with ANOVA, the results indicated that the difference was not statistically
significant. The probability of such difference occurring by chance was at P=.2401. For the
number of omits on the Mathematics Test between the female sample and male sample, the
ANOVA results also showed that they did not differ sigp’ficantly (P=.0916).

Since no differences between female and male mean omits were found on the

Mathematics Test, the planned analysis of examining male and female omit rates on the

Mathematics test while controlling for possible achievement level differences by use of the
covariate variables described earlier is not provided in detail here. It is sufficient to state that

when achievement level differences were controlled for, females and males omit rates were

still not statistically different.
Omits and Adjusted Mean Omits among Ethnic Samples

Omits among Ethnic Samples

Among ethnic samples (Table 5), Caucasian origin had the lowest percent of

examinees with omits on the test battery (21.1%), followed by Asian origin (25.8%), then
Hispanic origin (37.4%). African origin had the highest percentage of examinees with omits
(41.1%). The average number of omits for examinees with omits in each of the four samples
on the test battery (in the order of African origin, Asian origin, Caucasian origin, and
Hispanic origin) were 16.7, 12.2, 9.9, and 17.0, respectively, and the maximum number of
omits in each group was 118, 145, 77, and 122. The mean number of oinits for only those

examinees with omits on each test followed basically the same pattern among the four

14
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samples with the exception that African origin sample had a slightly higher mean number of
omits (11.0 and 7.2) on both the English Test and the Science Reasoning Test than Hispanic
origin did (10.8 and 7.1). The ANOVA of the number of omits on test battery among ethnic
samples showed that the overall differences were statistically significant at P=.0001 level.
The results of ANOVA on number of omits on the Mathematics Test also showed that the
overall differences among the four groups were significant at P=.0001. The results of the
Scheffé post hoc tests indicated that significant differences existed between all pairs of
samples at P=.05 except between African origins and Hispanic origins and between Asian
origins and Caucasian origins (Table 6). The results from the analyses with number of omits

on the test battery were similar.

Mean Omits Adjusted by Achievement among Ethnic Samples

The differences on number of omits oz the Mathematics Tes' among the four ethnic
examinee samples were tested using two analysis of covariance analyses designed to control
for possible group differences in achievement level. As described earlier in the paper, the
first ANCOVA used the following covariates: the number-right score to the first 47 items,
the self-reported number of years of high school math, and the self-reported high school math
grade point average. The second ANCOVA used the same covariates substituting an IRT
achievement estimate for the number-right score.

For every ethnic sample, the number of cases was reduced because of missing or
invalid values of the covariate variables. The number of remaining cases was 1,810 in the
African origin sample, 1,901 in the Asian origin sample, 1,869 in the Caucasian origin

sample, and 1,860 in the Hispanic origin sample.
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The ANOVA of the number of omits using the samples reduced in size indicated that
the among-group differences were significant at P=.0001 on the Mathematics Test. And
Scheffé’s follow-up test results revealed that the chances for the existing difference in the
number of omits to occur on the Mathematics Test were similar to v hat were found in the
whole sample analyses: not significant at P=.05 level between Asian origin and Caucasian
origin samples and between African origin and Hispanic origin samples, but significant
between all other ethnic origin sample pairs.

After the effects of three covariates weré taken into consideration in the ANCOVA,;
the effect of the ethnic origin was still significant (P=.0001) in the results of both runs, one
with the first-47-item raw scores (Table 7) and the other with the IRT achievement estimate
based on responses on the same 47 items (Table 8). In the results of the ANCOVA using the
first-47-item raw scores, the probabilities of the significance of the covariate effects were
P=.0001 for first-47-item raw scores, P=.0003 for years of math courses, and P=.1158 for
high math course grade. With IRT estimates as one of the three covariates, the significance
levels of the covariate effects were P=.0001, P=.0029, and P=.3954, respectively.

Since the overall differences among the ethnic samples weic still significant after the
number of omits were adjusted for the covariates, the Scheffé method was used in the follow-
up tests to test the significance of differences in adjusted mean omits between all pairs of
ethnic origin samples. For the mean omits adjusted for difference in the first-47-item raw
scores and the other two covariates, the results of the tests identified that the differences were
significant at .05 probability level between the African origin and the Caucasian origin
samples, between the Caucasian origin and the Hispanic origin samples, and between the

Asian origin and the Hispanic origin samples; but the differences were not significant between
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the African origin and the Asian origin samples, between the African origin sample and the
Hispanic origin samples, and between the Asian origin and the Caucasian origin samples
(Table 9). The follow-up tests on mean number of omits adjusted using the IRT achievement
estimates as one of three covariates produced the same between-sample significance results
(Table 10) as those before controlling for the covariates effects as described earlier, that is,
not significantly different at .05 probability level between the Asian origin and the Caucasian
origin samples and between the African origin and the Hispanic origin samples, but
significant between other sample pairs.

As shown in Table 10, after the number of omits were adjusted for the differences in
the three covariate variables, the ranges of the adjusted mean omits with the first-47-item raw
score as one of the covariates (0.898) and with the first-47-item IRT achievement estimate as
one of the covariates (0.923) in the ANCOVA were both found to be smaller than the range
of the mean omits before being adjusted (1.011). Together with the fact that the covariate
effects in the ANCOVA were significant, this reduction indicated that, at least to a limited
extent, the differences in mean omits among the ethnic samples were associated with
differences in achievement level among the samples.

Discussion on Differences in the
Tendencies to Omit Responses

Three relevant factors, examinees’ math achievement level (estimated using their
number-right scores and IRT scores on partial ACT Mathematics Test items), years of high
school math courses taken, and high school math course grade, were used as covariates in the
ANCOVA on the between sample differences in the number of omits. With these covariates

controlied, the differences in the number of omits between gender samples and among ethnic
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samples should be less confounded with the possible differences in their knowledge of high
school mathematics and thus be better indicators of differences in their tendencies to omit
responses on the Mathematics Test.

The results of the different analyses on the difference of the number of omits between
female sample and male sample were similar. The differences between female and male omit
rates were very small on all the tests and for the overall test battery and the differences were
not statistically significant. Nor were statistical differences found for the Mathematics test
after controlling for the three covariates given above. Therefore, the null hypothesis that no
difference exists between female and male examinees in the tendencies to omit items could
not be rejected.

The results of this study relating to the tendency to omit between genders did not
agree with what Grandy (1987) and Ben-Shakhar and Sinai (1991) reported based on their
studies. Grandy’s regression model included the variable gender as a statistically significant
predictor of the number of omits on the GRE tests. Ben-Shakhar and Sinai concluded, after
cumparing the number of total omits, number of irailing omits, and two indexes for measuring
guessing, Ziller’s index (Ziller, 1957) and the modified Ziiler’s index (Angoff & Schrader,
1981), that males tend to guess more than females. However, in Grandy’s study, the
difference in mean omits between genders was less than 0.04 items per test on any of the
three tests. The statistical significance of the factor being a predictor was based on a total
sample of 55,656 examinees, of which 51.8% were females and 48.2% were males. With an
average difference of 0.04 omitted items on a test, the practical meaningfulness of the results
is questionable. Ben-Shakhar and Sinai used the number of omits and the original and
modified Ziller’s index measures between genders in their conclusions. As discussed in their

report, the guessing indexes were based on the unrealistic assumption that every error made
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by the examinees was a result of pure guessing. Furthermore, although the value of the test
statistics they computed based on the different guessing measures were all toward the
direction which indicates males tend to guess more than females, the significance test results
often did not agree among the different guessing measures used, i.e., while a difference in one
" guessing measure was found to be statistically significant, the other guessing measure based
on the same data was often not. Other factors may also contribute to the differences in
results of this study and others, such as the nature of the tests, the age of the examinee
populations, the cultural and ethnic background of the examinee sample used.

For ethnic origin, the differences of mean omits between some pairs of samples
differed statistically on both the battery and the Mathematics Test. Although no significance
test was performed for the number of omits on the other tests, the numoers in omits showed
the same trend.

Before adjusting for the covariates, the overall between group differences in the
number of omits on the Mathematics test were statistically significant for both ANOVA using
the whole sample data or the reduced sample data. After achievement level was controlled,
both ANCOVAs (one used the first-47-item raw score and the other used the first-47-item
IRT score as one of the covariates) among the ethnic groups produced results showing
significant differences. However, the follow-up test results did not agree completely. Having
adjusted for the covariates using two different partial test scores, the results of the
significance tests on differences between sample groups all remained the same as those before
except for the comparison between the Asian origin sample and the African origin sample.
The significant differences between the two samples were only found in the mean number of

omits adjusted using the IRT achievement estimate and not for that adjusted for the first-47-

item raw scores.
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It is hard to determine which set of results is more accurate. The above results could
be interpreted as meaning that the differences in tendencie - to omit responses were large
enough to be statistically significant between some pairs of samples (such as between the
African origin ard the Caucasian origin samples, the Asian origin and the Hispanic origin
samples, and the Caucasian origin and the Hispanic origin samples), but were too small to be
significant between some other groups (between the African origin sample and the Hispanic

origin sample, for example), and were just around the boarder line to have statistical

significance between some other samples (like between the African origin and the Asian
origin samples), Since the covariate variables used in the analysis were themselves estimated
indicators of examinee achievement level in high school mathematics, the use of different
covariates could cause the significance test results to vary. Thus, the outcome of the
significance tests between some samples, between the African origin and the Asian origin
samples, for example, could change in different analyses depending on the type and accuracy
of the control variables used.

As the results suggested, the statistically significant differences in tendencies to omit
responses likely exist among examinees with different ethnic origins, especially between the
African origin and the Caucasian origin samples and between the Caucasian origin and the
Hispanic origin samples. Grandy also reported ethnicity (white and non-'vhite) as a
statistically significant predictor of number of omits on the GRE tests, though the actual
weights of the predictor, which meant differences of 0.03 to 0.06 omit on a test, were quite
small.

While the results rejected the null hypothesis that the tendencies to omit responses are
not different among examinees with different ethnic origins, the practical meaningfulness of

the differences warrants discussion. With each sample size approaching 2,000 in the analysis
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of this study, small differences in a variable between samples could relatively easily result in
statistical significance of the test statistics. The largest observed statistically significant
between-sample differences in mean omits on the Mathematics Test among the ethnic samples
were between the Caucasian origin and the Hispanic origin samples: 1.011 before any
adjustment, and 0.898 and 0.923 after being adjusted for the two different sets of covariates
accordingly. The statistically significant differences between other ethnic samples were all
smaller. The values of the differences after the adjustment, when converted to average
chance scores, all equal less than a 1/5 raw score point (there are five answer choices for
each math item). Thus, although the average omit rate for some ethnic groups is greater than
that for other groups, the difference seems to have littie effect on the average scores for the
groups. Still, some ethnic groups (especially African origin and Hispanic origin) have many
more examinees that omit items compared to others. And, for certain individuals, omitting
has a large effect on the score they receive.

Another issue is whether the adjustments made in the number of omits were enough to
reflect each sample’s true tendency to omit responses. As Huitema (1980) discussed, "even if
the appropriate variables are included in the analysis, measurement error associated with the
measurement of these variables will generally lead to an underadjustment of the means....It
may reduce bias on Y that is predictable from the covariates, but it will generally not
eliminate bias." The differences in the adjusted mean number of omits on the Mathematics
Test among ethnic samples were all smaller than their corresponding differences in the mean
number of omits before the adjustment. This supports the notion that the differences in
number of omits were confounded by differences in achievement levels. When controlling for
the selected covariate variables, the ANCOVA reduced the confounding in number of omits.

However, the reduction in the differences in the number of omits was small. This indicates
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either that the covariates selected did not sufficiently account for differences in achievement
level, or more likely, that differences in the number of omits between ethnic groups cannot

Jargely be explained by differences in the groups’ achieveme~’ levels.

CONCLUSION

The relationship between examinees’ test scores and number of omits was negative
and weak, with correlations ranging from -.11 to -.28. Although more examinees at the lower
achievement levels omitted and they omitted more responses, some examinees at the high
achievement level also omitted a surprising number of responses.

No significant differences were found in tendencies to omit responses between female
and male examinees. Statistically significant differences in the tendencies to omit responses
were found among examinees of different ethnic origins, especially between the African
origin and the Caucasian origin samples and between the Hispanic origin and the Caucasian
origin samples. However, the differences found between the ethnic groups were all less than
one omit on average on the Mathemaﬁcs Test.

Finally, controlling for potential achievement level differences between ethnic groups
by the use of covariates resulted in only a minimal reduction in omitting tendency differences
between the groups. Thus, our results indicate that differences between ethnic groups in the

tendency to omit responses cannot solely be explained by differences in the groups’

achievement levels.
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